Silencing DNA methyltransferase (DNMT) enhances glioma chemosensitivity.
Previously, we demonstrated that demethylation with 5-Aza-2'-deoxycytidine (5azadC) resulted in reduced levels of telomerase that led to telomere shortening, enhanced MGMT expression and enhanced chemosensitivity. Although the results were encouraging, the fact that 5azadC is highly toxic and nonspecific, thus is not favored as a therapeutic molecule. The aim of this research is to downregulate the DNA methyltransferase (DNMT1) gene using three sets of double-stranded RNA oligos designed to align different regions of DNMT1 sequence. Results showed the small-interfering RNA (siRNA) 1 and 3 demonstrated significant levels of silencing DNMT1 and hTERT transcription after 24-hour treatment (p = 0.01) and approximately 90% and 70% transcriptional downregulation of DNMT1 and hTERT, respectively after 48 hours. However, siRNA 2 downregulated DNMT1, hTERT, and MGMT in GOS-3 and U87-MG cells that was attributed to sequence homology between oligo 2 and MGMT complementary DNA. The siRNA-treated glioma cell lines GOS-3 and U87-MG were subjected to two chemotherapeutic agents; taxol and Temozolomide (TMZ). Results suggest that either a combination of siRNA 1 or 3 followed by taxol (2-6 muM) after 48 hours or a combination of siRNA 1 or 3 followed by TMZ (600-1000 microM) after 24 hours would be novel and effective glioma therapies.